AW MILLER, INC.

~Envzronment and Inﬁaﬂmcmm C e

ooy 729

_' a heidemij company

June 24, 1997

Ms. Debra Rossi (3HW23)

Remedial Project Manager . '
U.S. Environmental Protection Agency, Reglon III
841 Chestnut Street )
Phlladelphla Pennsylvania 19107-4431

Woodlawn Landfill Site

Remedial Design/Remedial Action

Administrative Order, EPA Docket No. III 95.- OS-OC ‘
Cecil County, Maryland

Dear Ms. R.OSS.E SRR e

As you requested on June 17 1997 th1s 1etter is to provide supplemental

‘information regarding the following:

2

additional information to allow a more direct comparison of published
leachate indicator data (such as TOC, BOD, and COD) for landfills to the
reported concentrations of these indicators in groimndwater at the Woodlawn
site. '

tables summarizing analytical results for all groundwater samples collected in
February and March 1997.

a comprehensive summary of results for all groundwater samples collected in
February and March 1997 that were analyzed for polynuclear aromiatic
hydrocarbons (PAHS) and pentachlorophenol usmg rnethods that afford lower
detection limits.

vinyl chloride and analytical holding times.

At this time, we have not completed efforts tb"develop additional data that

.provides a more direct comparison of leachate indicator data (Item 1 above). Once the
efforts to acquire additional information are complete, we will provide the additional
information to USEPA. At this time, we have not completed efforts to develop additional
data that provides a more direct comparison of leachate indicator data (Item 1 above).
Once the efforts to acquifé additional information are complete, we will provide
additional information to USEPA. As we understand it, the essential question regarding
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this issue is: “How much would leachate from the landfill be diluted in groundwater, as .
compared to leachate exuding directly from waste material”? Unfortunately, there is no -
readily available data upon which to rhake this determination; ‘however, the groundwater

data from Woodlawn provides insight if viewed in the context of data from Tesidential

wells surrounding the landfill. Generally, the concentration of landfill leachate indicator

parameters are not significantly higher in the most heavily-affected wells on site "

compared to surrounding residential wells. These empirical data demonstrate that the

leachate generation rate at Woodlawn is not significantly greater than the assimilative

capacity of the biogeochemical ecosystem surrounding the landfill.

Tables summarizing preliminary analytical results for the February-March 1997
groundwater sampies (Item 2 above) were previously provided to USEPA in the June 3,
1997 Technical Memorandum (see Attachment D of the June 3, 1997 response to
USEPA comments on the predesign). The validated data reports for these sampies were
included in the May 1997 progress report submitted to USEPA. A partial summary
(natural attenuation monitoring wells only) of PAH and PCP analytical results for
groundwater samples collected in February and March 1997 was previously provided to
USEPA in the June 3, 1997 Technical Memorandum (Item 3). A comprehensive -
summary of PAH and PCP analytical results for these samples is provided in the attached
Table 1. The topic of viny! chloride concentrations and analytical holding times (Item 4)

is thoroughly discussed herein. .
VINYL CHLORIDE AND ANALYTICAL METHODOLOGY

As documented, a significant reduction in the concentration, extent and mass of
vinyl chloride has been observed at the Woodlawn Landfill site. Historical groundwater
sampling data collected since 1982 at the site indicates that the concentrations of
dissolved vinyl chloride in individual monitoring wells has markedly declined since
1987. Typical reductions in concentration are, for example, 74 percent in well F-5, 96 =~
percent in well F-6, 99 percent in well F-7, and 77 percent in well F-10.

A careful evaluation of biogeochemical data recently collected at the site has'led
to the demarcation of three zones of biogeochemical activity: ari anaerobic-reducing zotie;
a more oxidizing, or transitional zone; and an aerobic zone. The observed vinyl chloride
mass reduction is a result of the cumulative effects of the oxidation of vinyl chloride via
predominanily anaerobic mechanisms in the interior portions of the plume, a combmatlon
of anaerobic and aerobic mechanisms in the trans1_t__10n zone, followed by the rapid

oxidation of ¥inyl chloride by dissolved oxygen in the aerobic zones present at the outer
edges of the plume. -

USEPA has inquired about information on historical sample holding times and -

vinyl chloride concentrations in groundwater samples collected at the Woodlawn site. .
Apparently USEPA’s inquiry is in reaction to a'study that reports potential losses of vinyl .

1R309658 k)
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. chloride that may occur within the USEPA-mandated 14-day analytical holding time for
preserved water samples. Therefore, this letter addresses the potential losses of vinyl
chloride that may occur within the 14-day analytical holding time, and whether that could
reasonably be a factor in the observed historical reduction of vinyl chloride in
groundwater that has been documented at the site. Qur conclusion is that any potential
losses of vinyl chloride that could be related to analytical holding times are not
significant and are far exceeded by the observed declining trends and reduced extent and
mass of vifiyl chloride in groundwater at the Woodlawn site. Furthermore, the uniform
logarithmic decline rate in vinyl chloride concentrations in many wells is characteristic of
natural attenuation, and could not have been reproduced by somewhat random variations

in laboratory holdmg times. :

GENERAL OVERVIEW
In response to USEPA’s inquiry about analytical holding time, Geraghty & Miller
acquired two published studies that speak to the issue but draw opposite conclusions.
The first study was published by the Minnesota Department of Health (MDH) and .
concluded there are measurable losses of vinyl chloride within analytical holding times .
{Soule, et al., 1996).” The second study was published in the American Environmental
Laboratory and found that holding times could actually be increased from 14 days to 28
days for the analysis of volatile organics in water samples because of no percent change
. in vinyl chloride concentration was measured after a holding time of 28 days in either a
20 part per blHlOI‘l spaked sample ora 200 part per Eulhon spiked sample (West, et al.,
1997). T : '

In 1996, the MDH published a study on vinyl chloride loss during laboratory
holding time (Soule, et al., 1996). This study investigated the current holding time of 14
days to determine if vinyl chloride is lost during this time. The focus of the study was on
samples that contained very low initial concentrations, 2 micrograms per liter (ug/L) and
less, of vinyl chloride. The study reported 30 petcent losses of vinyl chloride in these
low concentrated samples; with 25 percent of the losses occurring within the first 2 days.
Also, this study recognized the varlablhty that is mherent in reported results for vinyl
chloride at Iow concentratmns

The American Environmental Laboratory, Apnl 1997 edition, published a study
that contradicts the conclusions of the MDH study. One distinction between the two
studies is that the MDH study focused on low concentrations of vinyl chloride, whereas,
the latter study focused on holding time effects in samples with concentrations on the

‘order of 20 ug/L and 200 ug/L. The American Enviforimenial Laboratory found the
scientific basis for actually increasing holding times from 14 days to 28 days for the
analysis of volatile organics in water samples. . The study concludes that a 28 day holding
time would not jeopardize the measurement of volatile organics in water samples. In that
. study, no ‘percent change in vinyl chloride concentration was measured after a hoiding

4R309660
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time of 28 days in either a 20 part per billion spiked sample or a 200 part per billion .
spiked sample (West, et al., 1997).

Furthermore, it is important to view the reported losses attributed to holding times
in the context of the inherent variability in the analytical methodology. Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (SW-846) provides the USEPA
approved methods for obtaining data to satisfy requirements of 40 CFR Parts 122 through
270 and presents the accepted standard routine analytical methodology. In SW-846, the
published calibration and quality control acceptance criteria for USEPA Method 3240B
for volatile organics reports a range for percent recovery measured froni detection to 251
percent for vinyl chloride. This wide range in percent recovery measured was derived
assurning a sample vinyl chloride concentration of 20 ug/L and is based on actual method
performance data. Therefore, the inherent variability reflected in the calibration and QC .. = - -
acceptance criteria for the approved analytical methodology far outwe1ghs any potential
losses that may be attributed to holding times. -

SITE SPECIFIC DATA

As requested by USEPA, provided in Table A and B below are summaries of the
vinyl chloride concentration and holding time data for wells F-5, F-6, F-7, and F-10 for
samples collected in March 1990 and in March 1996. Data for wells F-5, ¥-6, F-7. and -
F-10 have been provided because these historical data have been repeatedly presented to .
USEPA as best illustrating the declining vinyl chloride concentration trends in
groundwater at the site. The trends for vinyl chloride in these wells are shown on Figures
1A through 1D.

Table A. Vinyl Chloride and Holding Times 1990

Weil Date Sampled  Date Apalyzed - - Holding Time = Vinyl Chloride
Identification ' ‘ (Days) "~ Congcentration
| (ugl)
F-5 - 3/14/90 3/20/90 6 110
F-6 3/14/90 3/20/90 6 520
F-7 3/13/90 3/15/90 2 57
F-10 3/12790 . 3/15/90 2 27
* Sample/analysis control documents prepared by IT indicate samples may not have

been preserved with hydrochloric acid.

AR30866 1
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Table B. Vinyl Chloride and Holding Times 1996
Well | Date Sampled Date Analyzed ~ Holding Time . Vinyl Chloride
Identification ' ' o ‘ (Days) Concentration
F-5 " 7. .3/14/96 3/25/96 I 35
F-6 3049 0 32096 6. 110
F-7 0 77 312096 - ':_7'1_3/2'6'/% .. 14 12
F-100 7773/11/96 0 T3/23/6 0 0 T2 13
* All samples were preserved with hydrochloric acid to inhibit sample degradation. -

All samples presented in Tables A and B were analyzed within the USEPA
mandated 14-day holding time for volatile organic analyses of preserved water samples;
therefore all analytical results are valid and defensible. Three samples (F-5, F-7, and F-
10) that were analyzed in March 1990 have a relatively shorter holding time than samples

.analyzed in 1996. "A’Tikely explanation for the shorter holding times for the March 1990
samples is that sample/analysis control documents prepared by IT indicate these samples
may not have been preserved with hydrochloric acid. Therefore, the laboratory may have
hastened the analyses of these nonpreserved samples to preclude possible in-sample
biodegradation of vinyl chloride. The preservation of water samples using hydrochloric

acid is a normal procedure employed to inhibit possible sample degradation. Thus, it’s
plausible that the March 1990 samples could have degraded, while awaiting analysis,

more than the March 1996 samples. The March 1990 concentrations could be biased low;
so, the percent reduction between the two events could be greater than is evident. This
illustrates a few of the many variables that need to be accounted for in any field study to
1solate possible effects on analytical results related to hold time.

Samples collected from Well F-6 in March 1990 and March 1996 were both
analyzed six days after “sample collection. These results indicate approximately 80
percent reduction in vinyl chloride concentrations between these two sample events.

. Given that these samples were analyzed within the same holding time period and that the

March 1996 sample was preserved whereas, the March 1990 sample was not, these data .

empirically demonstrate that potential losses related to analytical holding times are not a
factor in the observed reduction in vinyl chloride. Regardless for reasons cited above,

. any losses_that may occur within USEPA mandated holding times are insignificant and
certainly do not factor in the documented declining trends, reduced areal extent and mass
of vinyl chloride in groundwater at the’ Woodlawn Site.  _.

AR309662
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SUMMARY

A preponderance of empirical data demonstrate a significant reduction in
concentration, aereal extent, and mass of vinyl chloride at the Woodlawn site. Historical
biogeochemical data and the more recent biogeochemical data, collected following
USEPA sampling and analytical protocols for evaluating natural attemuation of
chlorinated solvents in groundwater, have confirmed natural degradation mechanisms as

published relating possible losses of vinyl chloride to analytical holding times does not
iead to a concern that these possible losses are a significant factor in the observed
declining concentration trends and reductions of vinyl chloride in groundwater at the
Woodlawn site. This conclusion is based on the following: A

1.  The focus of the aforementioned study was on samples with very low (1.5
and 2 ug/L) initial concentrations of vinyl chloride. The declining trends and
reductions of vinyl chloride observed at the Woodlawn site involve
concentrations of vinyl chloride that were once orders of magnitude higher
than those in that study. The historical concentrations have shown an initial

consistent with the knowledge and understanding of natural attenuation
mechanisms and site characteristics (see Figures 1A through 1D).

[

organics in water samples. In one such study, no percent change n vinyl
chloride concentration was measured after a holding time of 28 days in either

(West, et al,, 1997),

3 Potential losses attributed to holding times must be considered in the context
of the inherent variability of the analytical methodology. In SW-846, the
published calibration and quality control acceptance criteria for USEPA

Method 8240B. for volatile organics reports a range for percent recovery
measured from detection to 251 percent for vinyl chioride. The inherent

be attributed to holding times..

4. The magnitude of observed reductions in vinyl chloride between the March
1990 and March 1996 samipling events far exceed any possible losses that

4AR309663

a predominant reason for the observed reductions. The MDH study which has been

rise to 2 peak followed by a declining trend with time that is predictable and .

Other related studies have concluded there is sufficient scientific basis for
increasing holding times from 14 days to 28 days for the analysis of volatile

a 20 part per billion spiked sample or a 200 part per billion Spikgd sample '

variability reflected in the calibration and QC acceptance criteria for the
approved analytical methodology far outweighs any potential losses that may

M
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. : - could theoretically be atiributed to differences between sample holding times.

In fact, samples collected from Well F-6 in March 1990 and March 1996
were both analyzed six days after sample collection. Given that these
samples were analyzed within the same holding time period and that the
March 1996 sample was presewed whereas, the March 1990 sample was not,
these data empirically demonstrate that potential losses related to analytical

percent or more) in vinyl chloride.

As demonstrated herein, any potential losses of vinyl chloride that could be

~ related to analytical holding times are indistinguishable from other sampling and analysis
variables; not significant and are far exceeded by the observed declining trends and
reduced extent and mass of vinyl chloride due to natural attenuation at the Woodlawn

interpretation of groundwater analytical results at the ‘Woodlawn site.

We hope that the information and discussion that we have provided herein
sufficiently respond to your requests and we look forward to hearing from you shortly
regarding USEPA’s decision regarding the groundwater remedy at the Woodlawn site. If
vou have any questions or should you require additional information, please call.

. , . Sincerely,

- GERAGHTY &MILLER INC

Jeffrey A. Smith

%Miagz AN ‘—"76;‘5

Suthan S. Suthersan, Ph.D., P.E.
Project Officer

¢: Tim Bent, Bridgestone/Firestone

_ - AR30566L

June 24, 1997

holding times are not a factor in the observed reduction (in this case 80.

site; and are not significant in “the context of the. goals and objectives nor the _
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Figure 1 A.

Figure 1B.

Figure 1C,

Figure 1D.
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Declining Trends for Vinyl Chloride Versus Sodium in F-5, Woodlawn
Landfill, Cecil County, Maryland. ' :

Declining Trends for Vinyl Chloride Versus Sodium in F-6, Woodiawn
Landfill, Cecil County, Maryland.

Declining Trends for Vinyl Chloride Versus Sadium in F-7, Woodlawn
Landfill, Cecil County, Maryland.

Declining Trends for Vinyl Chloride Versus Sodium in F-10, Woodlawn
Landfiil, Cecil County, Maryland.

Summary of Validated Analytical Resuits for Groundwater Samples
Collected from Monitoring Wells on February 26 through March 10, 1997, °
Woodlawn Landfill, Cecil County, Maryland.

REFERENCES

USEPA-SW-846, 1986, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846). Revision 2. September 1994. '

Soule, R. et al., 1996. Vinyl Chloride Loss During Laboratory I—Ioldmg Time, Regulatory
Toxicology and Pharmacology 23, pp. 209-212.

West, O.R. et al., 1997. A Scientific Basis for Revising Regulatory Holding Times for
VOC Water Samples. American Environmental Laboratory, April 1997. '
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Table 1. Summary of .<m=n_m_nmn Analytical Results for Groundwater m,mEEom Collected from Monitoring Wells on February 26 through March 10, 1997,

Woodlawn Landfill, Cecil County, Maryland. -
Location ID B-2 B-3 B-4 B-5 B-6 F-1 F-10 F-2 F-2 F-3
- DUP
i oo SAMPDATE 344097 3/5/97 3/5/97 36197 3/6/97 227197 37197 3/10/97 3/10/97 3/6/97
A _
‘1% Benzo(A)Antbracene 008UL 008U  008UL  .00BUL 008U 008U 008UL 008U 0.07 008 U
0,013 mm=NOA>u1w_.m:o , 004 UL 004U 004 UL .004 UL 004U 004U 004’ UL bo.a u 0:08 004U
_ __w wgmomw:q_:cazzanm 006 UL 006U 006 UL (06 UL 006U 008.T 006 UL 0101J 0.1 006U
o, f Benzo(K)Fluoranthene 002 UL 002U 002 UL .002 UL 02y 002U 002 UL ooq ) 0.1 Qozu
- m| - Chrysene 04 UL 04U 04 UL .04 UL 04U 04U 04UL 04U Rt R} 04y
~ _ Pentachlorophenol .005 UL 005U 005U 005 UL 03U 005U 03UL 03U 030 05U
U Ocacocsg was mzm_uﬁma for ?: not detected, Eoz_on_ -detection _:m; _.%ozoa _ , ”
L The mmmo&m:ﬁ numerical value is an estimated quanity, possibly biased low. R
" J o The mmmooﬁmgﬁ_ numerical valug is an estimate. - | v
DUP - Field duplicate mmEEm _ ' Lo
Feb.97v
GERAGHTY & MILLER,

309666
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Table [. Summary of Validated Analytical Results for Groundwater Samples Collected from Monitoring Wells on February 27 through Em:o: 10, 1997,
Woodlawn Landfill, Cecil County, Maryland. X _
. . . .. N N X . R 7
Location 1D F-5 -6 F-8 F-9 ITB-1 1TB-2 ITB-3 ITB-4 ITB-4 ITB-5 ¥e)
} ' _” * K ' UC—U O
. SAMPDATE 3/6/97 3/10/97 3/10/97 T 34797 3/1197 3/5/97 3/6/97 3/6/97 3/6/97 3/6/97 m
i
| ; o
S T T - T x
.7 Benzo(A)Anthracene 008U 008U 008 U 008 UL .008 UL 008U 008 UL .008 UL .008 UL 008U -y
»22Benzo(A)Pyrene 004 U 004U 004 U 004 UL 004 UL 004 U .004 UL 004'UL 004 UL Q004U
- i* Benzo(B)Fluoranthene Q06U o6 U 006 U 006 UL 006 UL 006 U 006 UL .006 UL 006 UL 006 U
;! Benzo(K)Fluoranthene 002U 002U 002U 002 UL .c_c.w UL o2y 002 UL .002 UL 002 UL 002U
\ ¥ Chrysene 04U 04U 04U 04UL  04UL 04U 04 UL 04 UL .04 UL 04U
\  Pentachlorophenol 03U 03U 005U 03 UL 03 UL 0050 005 UL 005 R .03 UL QU
U Compound was analyzed for but not detected, method detection limit reported.
1. The associated numerical value is an estimated quanity, possibly biased low.
J The associated numerical value is an estimate.
v Fe
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Table 1. Summary of Validated Analytical xmmc_a for QS::&...EQ mm_:_ummm Collected from Monitoring Wells on February 27 :ﬁ:_m: March 10, 1997,
Woodlawn Landfill, Omn__ County, Maryland.

Location ID ITB-6 I'TP-1 ITP-1 I'rp-2 ITP-3 ITS-1 MW-101A  MW-101B  MW-102A  MW-103A

DuP

. SAMPDATE 3/6/97 3/7197 3797 2028097 22797 212897 3/7/97 09T 2028097 3/5197
"\3 Benzo(A)Anthracene 008U 008UL  .008 UL 0.02, 008 U 008 U 008 UL 008 U 008 U .008 UL
0 ng Benzo{A)Pyrene 004U 004 UL 004 UL 004U . 064U 004U 004 UL 2004 c .004 U 004 UL
o {} Benzo(B)Fluoranthecne = 006 U 006UL 006 UL, 006 U 006 U 006 U 006 UL 006U 006 U .006 UL

o, "\ Bepzo(K)Flupranthene 002U 002UL  002UL 002U 002U 002U 002'UL 002U 002U 002 UL
\+y | Chrysene 04y 04 UL 04 UL 04U My 04y 04 UL 04U oy 04 UL
N Penitachlorophenol 008B  005UL  03UL 005 U 005U 005U 005 UL 007 005U 005 U

U Ooa_uczsa s.mm m:m_v&mm wo_. but :2 amﬁnaa EQ_EQ %ﬂmc:o: __S_. _.m_uo:mn_ . , ,
L The associated numerical <m€a is an estimated quanity, possibly biased low.
] The mmmon_mn& numerical value is an estimate.

, “ Dup Field 96:88 sample..

i T i . . o '

Eely-97v : .- N
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Table I. Summary of Validated Analytical Results for Groundwater Samples Collected from Monitoring Ea__u on February 27 through March 10, 1997,
Woodlawn Landfill, Cecil County, Maryland.

,_ Lo n
Location ID MW-104A MW-105A MW-105B MW-106A MW-106B MW-107A MW-108A MW-108B MW-109A MW-109B %
| _ | o
_ SAMPDATE 2/26/97 315797 317197 3/4/97 3/5/97 2126197 2127197 3/4197 3/4/97 3/4/97 o
i 0
0. 1h Benzo{A)Anthracene 008U 008U 008 UL 008U 008 U 008 U 008 U 008 U 008 U 008U Tz
rv 23" Benzo(A)Pyrene 004U 004U 004UL 004U 004 U 004 U 004U 004 U 004U 004 U
0 -+ Benzo(B)Flyoranthene 014B Q06 U 008 UL 006 U 006U 006 U 006U 006 U 021 006 U
0 "' Benzo(K)Fluoranthene 002U 002U 002 UL Ho2U 002y 002U 02U 002U 002U 002U
I+ Chrysene , 04U 04U 04 UL 04U 04U 04U .04 U 04U b4 U 04U
! Pentachlorophenol 005U 005U 005 UL 0161 005U 005U 005U 005U 005U 0050
u Compound was m:m@umg for but not detected, :._Qrom detection limit repotted.
L The associated numerical value is an estimated quanity, possibly biased low.
J The associated numerical value is an estimate.
DUP Field duplicate sample.
Frded™y
[
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T mv_n 1. Sumimary of <m_am8g >=m@:om_ Results for Groundwater Samples no__anza from _So_,_zo::m Wells on mm_u:_mQ 27 58:@: March 10, 1997,

Woodlawn Landfill, Cecil County, Maryland.

Page 5 of 6

MW-1098

Location 1D OW-1 OW-2 OW-4 SW-1 SW-1 TSTA-1 WW-1
DUP _ DUP
SAMPDATE 3/4/97 3/3197 313197 212797 2/26/97 2/26/97 3/4/97 2128197
{+ .13, Benzo(A)Anthracene 008U 008 U - 008U 008U 008U 008 U 008 U 008 UL
h-0)3 Benzo(A)Pyrene 004U 0041 004U 004 U 004 U 004 U 004 U 004 UL
0 4 Benzo(B)Fluoranihene 006 U 006 U 006 U 006 U 006 U 006 U 006 U 006 UL
0 Q Benzo(K)Fluoranthene 002U 002U 002U 002U 002U 002U 002y 002 UL
1% Chrysene 04U, 04U 04U 04 U 04U 04U 04U 04 UL
\ Pentachlorophenol 005U 005 U D05 U 05U 005 U 005U 005U 005U
U OOEEEE_ imm m:muwwnm for but not detected, method %825: limit _,%o_.aﬁ_ . i o Y At
L The associated numerical value is an estimated quanity, possibly biased Tow. : _ Lo
o The mmmao_maa numerical value is an estimate. - W_ AR T L
"DUP " Field duplicate mmEEo : . b . L _ ﬁ
F . _ “ 1
! ’ i : |
0w : ” |
- o E T
. _ i :
| A
A !
3 ¢ Lo
- “
|
Feb-97v N
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Table 1. Summary of Validated Analytical Results for Groundwater Samples Cellected from Monitoring Wells on February 27 ?Ssmr March 10, 1997,
Woodlawn Landfill, Cecil County, Maryland.

Location 1D . FB-1' FB-2! FB-3! FB-4! FB-5' FB-6' FB-7' FB-8' FB-9'
SAMPDATE 2726197 2127197 228/97  © 3/3/97 3/4/97 3/5/97 3/6/97 37797 3710197
Benzo{A)Anthracene 008 J 008 U .008 U 008 U 008U 0151 008U  008UL  .008U
Benzo(A)Pyrene 009§ 004 U .004 U 004U 004U 0293 004U 004 UL 004U
Benzo(B)Fluoranthene 006U 006 U 006U 006U 006 U 0351 006 U .006 UL 006U
Benzo(K)Fluoranthene 0121 0oz u 0020 002U Qozu 0191 002U 002 UL 002U
Chrysene 04U 04U 04U 04U 04U 051 04U .04 UL 04U
Pentachlorophenol 005U 005U 005U 005U 005U 006 1 005U 005 UL 005U
U - Compound was analyzed for but not detected, methed detection limit reported.

L The associated numerical value is an estimated quanity, possibly biased fow.

i} The associated munerical value is an estimate. :

Dup Field duplicate sample.
! Field rinsate blank sample.

[F. b

GERAGHTY & MILLER. INC.
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. Vinyl Chioride Loss during Laboratory Holding Time

RiCHARD SouULE, DANIEL SYMONIX,! DAVID JON‘F‘S Dou:— TURGEON AND BETSY GERBEC
Minnesota Department of Health, 121 E. Tth Piace St Pczul anesata 55101

. ' A -~ —= - - ==——=Receivad F(-:hi"-lf??j’r 8‘ 1998

— 2 e S A | e e 2 S e e

At woheTha,

,A_..'_..._._,_

IR SR RS

Because vinyl chloride is a i)pténf human car_(:iﬁb-‘:'

gen, it is importaut that analytical resuits from
groundwater sataiples accurately reflect levels of expo-
sure to groundwater users. This study investigated the
eurrent allowable holding time of 14 days to determine
if vinyl chioride is lost from samples during this time.
Samples containing an initial concentration of 2 ug/
liter of vinyl chloride showed progressive, inereasing
losses when held for 1; 2, 7, and 14 days. Dhue to the

inherent variability of low-level laboratory results, the

most statistically significant loss (¢ = 0.05) was seen
for samples beid for 14 days. No statistically significant
differences in degradation patterm were noted be-
tween analytical detectors used (PID versus Hail) or
sample type {lab versus field). There also was a loss of
vinyl chioride observed during sample collection and

.handling, These resulis suggest that amalytical vari-

ability at low concentrations and the establishment of
heaith-based gnidelines near the analytical detection
limit require multiple samples be collected from a sin-
gle location when highly accurate results are needed.
These findings should be cornsidered in public health
exposure assessinents and the implementation of
health-based recommendations at sites with vinyl
chloride groundwater comtamination. o i3 Academic
Press, Ine, i

st g g Lt el ke X ETE

INTRODUCTION " _

Vinyl chloride is a potent human carcinogen and a
common groundwater contaminart gear hazardous
waste sites. The guidelines for drinking water supplies
containing vinyl chloride in Minnesota (USEPA, 1993;
MDH, 1994) are nearly equivalent to typma_lly reported
analytical detection limits (ATSDR, 1993}, Vinyl chlo-

ride has been found at 458 of the 1300 federal Su--

perfund sites (ATSDR, 1993} and is “Commonly identi-
fied at levels above its regulatory guidelines. Efforts to

protect users of aquifers contarmnated by vinyl chloride

! To whom correspondence should be addressed. .
? Currently at Colorade Department of Health, Disease. Control . -
and Environmental Epidemioiogy. . :
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i} o1l ahalytlcal results to est1mate human eXposure.

,Thls makes it important to confidently determine that

analytical resulis accurately reflect levels of vinyl chlo-
ride exposure. =~

The US. Enwronmental Protectlon Agency (USEPA)
recommernids that preserved water samples tested for
vinyl chloride be analyzed within 14 days of collection
(USEPA, 1988). In our experience, water samples ana-
lyzed immediately after collection seemed consistently
higher than similar samples that were held for longer
periods. This raised the concern that samples which
are held for even 4 small portien of the holding time
may underestimate both the vinyl chloride concentra-
tion and the potential human exposure. This, in turn,
could result in an underestimation of the health threat
to users of contaminated groundwater. The objective of
this study was to determine if a significant amount of
vinyl chloride was lost from water samples during the
14-day holding period.

METHODS

Two types of water samples were tested: laboratory-
prepared water containing a known concentration of
viny} chloride (“lab samples”) and groundwater sam-

- ples_ collected from a single well (“field. samples™). As
- am extraction well for a groundwater treatment system,

this well is pumped continuously and has historically

... vielded groundwater consistently containing low part
per hillion levels of vinyl chloride. The concentration

in the lab samples was chosen to be similar to those
recently found in the well (1.5 pg/liter).

As shown in Fig. 1, three replicates of 20 field sam-
ples and 20 lab samples were collected in clean 40-ml
glass vials with Teflon-lined septa. Samples within a-
replicate were numbered corresponding to their order

_ of filling. Sampling procedures followed the techniques

typically used in environmental {nvestigations (MPCA,

,1986). All samples were preserved with a biocide, ad-

justed to pH less than 2, and immediately refrigerated
at 4°C until testing.

Both the field and lab samples were systematically
“assigned to four different holding time groups. Groups
of five field samples and five lab samples each were

0273-2300/96 $18.006
Copyright © 1996 by Academic Press, Inc.
All rights of reproduction in any form reserved.
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FIG. 1. Sampling procedure.

analyzed at 1, 2, 7, and 14 days after collection (Fig.
1}. Laboratery internal control samples consisted of
iaboratory standards and spiked samples. Blank and
matnx spike date did not show sample contamination
or a significant matrix effect on instrument perfor-
mangce.

Each sample was analyzed for vinyl chloride using
both a photoionization detector (PID) and a Hall detec-
tor (Hall). Data from each detector were reported and
compared separately using Student’s ¢ test. A Tracor
540 gas chromatograph was used along with a Tekmar
TURBOcool option and EPA method 502.2 (USEPA,
1989). Chromatographic conditions were Restek Corp.
105-m % 0.53-mm-i.d. column with 3-gm film, trap tem-
perature during purge at —20°C, trap packing Supelco
Vaoearh 3000, and purge time of 3 min; column program
was initially et 40°C for 10 min, then 10°C per minute
to 200°C, and held for § min.

RESULTS

The percentage loss of vinyl chloride for the lab and
field samples versuzs holding tirae is plotied in Fig. 2.
Data from replicates were combined to yield a data set
of 16 samples (n = 15) for each detector and sample
holding time group. Approximately 40% of the vinyl

>m.59vmm«mwmaw

OJ—Y - T g e GEIT o oo Eesy 3. v oweh

2 2 4 6 8 10 12 14
Days

" “FIG. 2. Percentage loss over holding time. _

. e T D

chloride initially present was lost over the entire 14-

-day holding time, with roughly half (25%) of the loss

occurring in the first 2 days. The decrease in vinyl chlo-

", ride concentrations observed is statistically significant

{a = 0.05). The same trend of vinyl chloride loss was
observed for both types of analytical detector.

The standard deviations of the combined results
ranged from 0.02 to 0.17 ug/iter for the lab samples
and from 0.07 to 0.29 ugliter for the field samples.
Daily standards prepared in the lab showed similar
variability, suggesting that most of the variability was
a result of the analytical methods (rather than a result
of sample handling). This high degree of relative vari-
ability is common for vinyl chloride samples analyzed
in this range and may raise concerns about the reliabil-
ity of using a single sample to make public health deter-
minations.

Figure 3 shows an analysis of cpncentratmn versus
ﬁlh.ng order. The major cyclical trend is due to the vary-
ing holding times for sequential sample bottle num-
bers. The figure suggests that there may be two other
types of vinyl chloride loss ocenrring during the holding

o - - - " = Avg Concertiation
mmgl,c:oncenvcjfbg e

1.6

1.4

3
1.2
1.3

Caoncenfration [{x1)

F1(x. 3. Types of loases.
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VINYL CHLORIDE LOSS DURING LABORATORY HOLDING TIME

time: {a) an initial loss.of about 0. 22 pgfh’c.er (15%) that
affects the results from all sample vxals regardless of

handling loss of up to 015 pgiliter {10%) which is
shown by the regression line. The inifial16ss could only

be determined using laboratory samples where the ini-

tial concentration is known (prepared spike). This por--
tion of the loss may be laboratory related, such as miea-
surement error, handling or headspace loss, or a factor
common to all samples such as binding to glass, photo-
degradation, or loss through the septa. The handling

“loss.is likely a result of 1 mcreasmgﬁ duration of sample

exposure to air with increasing sample number (e.g.,
water in vial 20 was exposed to air longer and showed

a greater loss than water in vial 1 since each was
poured from the same supply).

DISCUSSION

Health-based standards for vinyl chloride are very’

low because it is ratéd as a Class A carcinogen with a

relatively high estimated oral cancer slope factor of 1.9 -

(mg/kg/day)"! (USEPA, 1994). The U.S. EPA Maximum

- Contaminant Level, which is the value used for vinyl

chloride in rnu.ruapal water supply systems, is 2 ug/
liter (hased on the analytical detection limit; USEPA,
1993). The Minnesota Department of Health (MDH)

has established a health-based guideline for private

drinking water supphes of 0.2 ug/liter {based on cancer
potency slope and a 10~%risk; MDH, 1994). These stan-
dards are roughly equivalent to reported analytical de-
tection limits in water {ATSDR, 1993). Due to the de—
crease in precisioh Which occurs as concentrations ap-
proach the detection limit, accurate estimates of
ambient water concentrations from a single sample are
more difficuit to.obtain at Jower concentrations.

The physicochemical characteristics of vinyl chloride
and its environmental fate may eliminate several possi-
ble explanations for the observed loss. Although vinyl
chloride has a very high’ satu:at_mn vapor pressure

(2530 mm Hg at 20°C) and is subject to partitioning

into an air head space [Henry's Law Constant of 1.2

{atm-m®)mol at 10°C], all samples were thoroughly
checked to ensure that any air bubbles were removed. .
Although under certain circumstances Vinyl chloride
readily biodegrades (ATSDR, 1993), this pathway
seems unlikely given that all samples were acidified
and treated with biocide. The samples were kept in a
darkened refrigerator fo minimize photochermcal deg-

cals onto the materials of sample containers has been
observed (Bradbury et al., 1987), but the low octanol—
water partitioning coéfficient (log K, = 1.36) for vinyl
chloride indicates that this would be negligible for the
concentrations used in this study (per equatmn 584
in Manahan, 1994).

The most common source of V'Lnyi ch.lor:de in ground-
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water at hazardous waste sites is the anaerobic dehale-
genation of 1,1,2-trichloroethene, tetrachloroetherne, -
‘and 1,1,1-trichloroethane (ATSDR, 1993). Therefore, it
can be present in groundwater at sites where pure vinyl
chloride was not used or disposed and may be over-
looked when developing a list of contaminants of ¢on-
ceffi. In addition, if an analytical technique is uged

“which has a detection limit above 2 pg/liter, a signifi-

cant complete exposure pathway may be missed and
potential risks from a site underestimated. ‘
Since significant public health actions, such as im-

_posing drinking water restrictions or installing expen-

sive treatment/removal systems, often hinge on limited
analytical results, it is crucial to obtain the most accu-
rate and precise measurements possible. For vinyl chlo-
ride, this can be accomplished by collecting more than
one sample from a well, taking care to ensure that

" sample contact with the air is minimized, and using
. sufficiently sensitive analytical techniques. It is im-
“"portant for both risk assessors and risk managers to

recognize the urcertainties in sample collection and
analysis when dealing with analytical data from

groundwater drinking water supplies potentially con-

taminated with vinyl chloride.

CONCLUSIONS

A statistically significant amount of vinyl chloride
was lost from water samples between the time of coliec-.
tion and analysis. This loss increased to 40% of the
initial concentration when held for 14 days prior to
analysm Therefore, immediate testing of samples is
wanjanted where low part per billion concentrations of

- vinyl _chloride may be present in drinking water (e.g.,
- when concentrations may be near health-based stan-

dards). Moreaver, the results of immediate analyses
are more répregedtative of actual exposure concentra-
tions than those from samples held for longer times.

 In addition to loss during holding time, this study

_suggests that there may be significant loss of vinyl chlo-
ride due to the sampling and handling processes.

Therefore, samphng and analysis techniques should be
reviewed to minimize sample exposure to the air.

" Due to analytical variability at low concentrations,
collection and analysis of multiple water samples from
a single location are also warranted when highly accu-
rate results are needed (e.g., when sample concentra-

' tlons are near health -based guidelines or the analytical

radation (EPA, 1986). Sorption of S6me organic chemi- |

Since agmﬁcant pubhc heaith actmns such as im-
posing drinking water restrictions or 1nstallmg expen-
sive treatment/removal systems, often hinge on limitéd
analytical results, it is crucial to obtain the most accu-
rate and precise measurements possible. Both risk as-

_"sessors and managers need to be aware of the uncer-
tainty associated with reported vinyl chloride results in
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order to make informed and appropriate public health
decisions.

aAlthough vinvl chloride was lost from sampies, this
study does not ilentify the mechanism of the loss. Some
possible explanations may be volatilization (either into
ambient gir during sampling and analysis or directly
through the sample bottle septa), microbial breakdown
in the natural water, or chemical degradation. Addi-
tional analysis is currently being conducted to further
characterize the mechanism of the observed loss.

-
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From: Zusten, Allan o —— e e
To: Hutch;ns, TDavid; -Joe. Donald Sxowronsk; Edward, Godfrey, Gall, Haves,
Lisa; West, Maurice; Gillig, Rick; Canady, Richard; Kauffman, Richard; :
Williams-Fleetwood, Sharon; Rodgnbggk; Sven; Forrester; Tina; Greim, Bill;
Cooper, Burt: Jacksom, Dlane, “campbell, Gary; Allred, Michael: Howie, Monty:
Ford, Rita; Isaacs, "Sandy G. {ATSDH) ‘W,_. e RS :

Cc: Reyes, Juan: Wllllamsc Boo
Subject: Vinyl Chloride. in Warer -- Interlm Guldance for screen;ng
Date: Monday, December 02 139% '10: 07AM . . - B

Pricrity: High

A recent.synopsis of a, Minnesota study that apneared‘ln Hazardous Substances
& Public Health (vol &, #3,. ¥Fall 1956) indicares thar water samples tend to
locse winyl chloride with increasing holding time. According to the
article, . approximately 40% can be lost. if a i4-day holding time is used and
up to 25% may be lost of held for 2 days before_the sample is analyzed.
These . losses seem to be moit s;gn;flcanc at 1ow pPPb range, around the MCL
of 2 ug/l (ppb). - -

Recause oi these lcsses, I suggest that health ASSEeS5OIs, | Fcr screening
purposes, - DOUBLE &y con. entracigng “of vinyl chloride ranging between 1
and 50 ug/l as a first step in their averall analyszs of drinking water
{and passibly soil gas and_;ndoor ‘exposures) . If the doubled value exceeds
a relevant comparison value, che health assessor should then examine
carefully the QA/QC pfocedu:es {ncluding length of time the samples were
held, concordnce of any duplicate samples that may have been taken, etc. .

As a1ways assessment of public. health implications must go beybnd s;mple
comparisons te. levels in a medium or media. However, it is important for
the health assessor. thé communities, ATSDR's ‘partners (EFA, etc}, 'to. know
that ATSDR is aware of the possibilitty chat some lpss of_ contamlnat has

been accountéd for in the overall analysis. -

Please. feel. free to GOMMEnt .or. to.put forward a&ditioﬁall&ﬁggestions;

as
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oty f01 mungle colinc Carbens Woirachioric 28 108 ~0.0188 Yos % -08 %
“ad smm@ﬂ%g Recent St~ Chicyohomoama. 0 .. i 28 18.8 -0.0184 Yos 5% ~0.4 2%
sdcrfimd, Giidante’ hes atfoniptod b0 - (oot 28 18.0 0.0058 Ho &% - =
wddeose the penblem by rotying oo data Dichiovontsens, fram-1,2- 28 156 -0.0211 Yeu 5% ~08 ~4%
-alidafors” mdgment to assess the im- bintrdons chiodde | 175 -0.0007 No 5% -- -
- mctof missed holding ez on snalyt-  Pomtancns, 4metyt2- 24 183 0.0042 Mo % — - )
cal messpeaments. Hosewer, this has ~ Stwens 2 17.7 b.onge Mo 2% - - .
.. . T Tt rrlewrats n s - | o s IR =%
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v { begaues compliance with 5_. 14 a&_

still Ted %o :ﬁﬂ&..sauw ﬂ&aﬁmnﬂ of
data when prescrhed holding tines ane
missed, and more specific goidance
backed by scientific asg is npeded
EEE«E&&Q ugencies.*

Provions stebility studies™® have
demonstraied that 2 majonity of pags-

" able VOCs in properly preserved VOC

water samples (acidifisd, no head-

Dr, ¥, D, Bayne, Dk Siegrist, and bn Hob-

dap are Wik ike Ouk Ridge Nationz! Labora.
fory, Oak Ridge, TN 37831, U.5.4.; e-tuail:
@ormlgou Mr Botirell Ir vith tha 015, De-

parmeis of Energy, Gevmeniovn, WD 20874,
U 5.A. The auihors wonld [ike fo actnowicdze

Harvy Lasnik, Ry Botk, cud Alen Hewli} for ve.
vievisp The experiveenial plan; U, 5 B Region
VI for conduueting tha dats velidation: 1.8, £B§
" Regim IV for partisipaticg in the belding tims
arety and Awcliniond Reyources e (Seattde,
W) for providing high-gualty and thosfy VOO

"analyser. Thix preject wis fded By the Do

Pozement of Energy’s Amiytlcal Programs OF
Fos, The yubnsitiod vianiseripp frax baan siho-
rized by a comiractor of the U5 Government
aryder contrat o, DE-ACOTS5QRI2EGE, Ac-
confaxly, the U Goverimioa refais o rtonar.
clitsivs, vayaity-frm nznre fo publish o repro-
dniow tha pubiished form of 18s contribution, or
altow citers so da ro, for 11,5 Goveryment ptire

poses,

filled bag through the bag’s sepiam
port. The bag was shaken for 1 min,
nd allowed 10 E_E:?.Eu &t room
temperetme for 2 min. After equilibra-
tion, the sptked water was distriboted

NzHSO; were placed in each vial prior
ta filling. Bach vial was completely
filled (i.e., with no headspece) and
stored 2t 4 *C pder 1o analysls. Two
scts of samples wers propered; one sel

samplas from each st wese apalyzed
for YOCs. Analyags followed fhe

purge-and-trap (PT) metbod,” except

that all celibrations were performed in-

reagent water that had been acidified

AFL : 15 .

b om e e ene , A S CTIRET R T A e
Acetone 16 212 00124 No 1% — LT
Banzans 28 16.1 0.0033 No % — —
Calian disubde 2 152 —0.05M Yas &% -14 -ah
Carhan tatrashiorde 28 16.8 ~0.0169 Yos 6% 05 -3%
Chiorohanzeng 28 168 00134 Yo 5% 0.4 2%
Chiorofoem 28 180 0.0058 No 6% — -
Dichigrathens, fams-1,2- 28 166 ~0.0211 Yas 5% -5 ~4%
Methylone chiordde 2 175 -0.0007 Mo 5% — e
Pasitancne, 4-matht-2- 24 183 onca2 Mo % - ——
Styrene - 28 177 0.0088 Na 12%- — —
Tevechioroshens 2 1.1 00654 Yoo 7% 14 ~10%
Toluane . 2 162 ~0.0005 No &% — —
Trichioroethans, 1,1,1- 28 15.6 0.0034 No &% — -
Trchloroothens 28 160 ~0.0103 Nn | 5% — —

. Viwl aoetake 20 ‘235 - .2488 Ves 21% =T 2%
Vgl chioikda - 24 108 00815 Mo 43% - —
Xytene, mp- 28 974 -DA752 Yea 10% 2.1 6%
Yylans, o . 2R 8.7 oo2as No 1% —_— —
Sample setwWa -
Acstana 16 194.5 - 02472 No % — —~
Bonrona 21 777 -0.2523 No 1% - —
Carbon dsuiide 27 208 ~1.2358 Yos 8% ~34.3 ~-11%
Carben tstrachlodda 27 189.0 -06768 Yos ik ~19 —07%
Chisobenzesio B 182.0 -0,3887 Yas 5% -10.8 &%
Chiaoform 27 j040 - ~0.3089 Yos 10% 4.8 -4%
Dicisorosthars, qEz.m 27 1765 ~0.5820 Yes a% ~18 -5
Wislinyiane dhitrita 27 1703 -bisg © Mo g% - -
© Pamianane, 4-mathyh2- 23 2108 =~ -00875 Mo 5% — —_
Siprens a7 1747 —0.5291 Yo 5% 174 —10%
Teirachiorosthens - 7 1665 09285 Yo ;3 25D —~16%
Tolueha ) b f 1788 -p1986 No 16% — —
Trichiorostane, 1,4,1- 27 fe2a 06182 Yos $2% -144 -8%
Tretdniuathane 2 1897 - D518 Yot % -ja1 S 4 3
Vinyl acatate ) 235.4 -05067 You 19% -B87 47,
iyl chiudlds €3 144.0 ~0.0049 No EEEY — —
Klane, grpr 14 as ~1.1288 Yoo 1% -918 5%
Xylane, o- o7 1722 -\4257 Yes a% g 7%
3-L polyvinyl chioride film bag wes into en appropriate nwmber of pre- was apiked to 20 ppb (W1) while e
filled with 2 L, of surface water. Meas- cleaned 40-ml, VOA vialz with PTFE- second uer way spiked to 200 ppb
vred eliquots of VOC standard sola-  fined (0.010-in-thick) silicone septum. (W2). At 1,8, 15,22, 79, 35, and 71
tions were injeeted into the water- © caps. Two hundred-fifty milligrans of daye affer szmple prepacation, four
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" : . Initis] concentrations, Out of 44 aus. 2. Howoves, addifionsl anslytioal peoh-

|
|
|
1 TR L s e L \:».g. . Hﬁﬁﬁnggﬁg§£xahﬁ=§u_nﬁ&ﬁ%& Fﬁ:mﬂugaaaﬁgﬁ_aaﬁgsagaéﬁ.
P ..nrﬂaiﬂgﬁpﬂﬂﬁ%ﬁﬂMwﬁmg 0% for only three compounds n WE:  extstfeg, ionsistent prgiag), which
o .m , , Bampla st W1 Sariple sat W2 © viuyl acotein ?M*v- cis-1,3-dickloro- o confound the nﬁmmu_.nnmh precess and
_ (28-poh splim) {Z00-ppd splie) propens (11%), and tramy-1,4-dichloro- cannot be addregsed hy reatricting men-
s Praclioat ' 5 Shangeln - Practiesd % Chngetn 2-busene (20%). Concentration changes imonm bolding tmes alons,
. repotng cones, ot 28 reparting  eonp. x2 08
o Compaumy thou {aya)* days | time (dayey deys exceeded 104 for g Inger pumber of
v Group §: Practios) meporting lims grator than o equalin 28 dhys cormpounds in W2, inctuding trichlo- Conclution .
N Aotona n — 75 - rofluoromestiane {15%), acroledn (25%), i L
7 o m&gqﬁ n’ —_ 2] - carbon dinubfids (17%), vyl acetate This studly deomwmsteated thet 8-
erzone 7 — 7 - {82%), cis-1,3-dichloroprapens (14%), bakling time for peoperly preserved
. Bromomothane A - - A -~ tranx.1 »3-dichloropropege {12%), wsq eanples would oot Jeopardizs the
o WE o n - 7! — temachloroctiene (I6%), md frams-1.2- mmeasirement o VOCs, Thistoldiny
o Pl a - I = dichloro-Zbutae (26%). Paacticalre- g extension wonld benefit the répis-
Dichcroekong. 4o i oo . porting times (PRTY) woro ealoulsted for lated coniinity, particeiaity giia
Bicidoropronans, 1,2. - - 7 _ ggsgéﬁﬂ, Egmmﬂaaﬂﬁﬁ_é&nﬁonﬁgr
| . Diomcmeteng "o — - — lowing tho method presceibed iy Baymo  ance sampling programs snch oz the
o Pertanons, 4-malbyha. H — 71 - et al® (bl 2. The compounds were Depaitment of Defegee and Deparknent
|- . Telaohioroathane, 1,1,2.2- . - 71 “ snbilivided fnto theee grogpm VYOS ot of Encegy. Stringent holding tigies ro-
| Rlvans ¢ 7 — liwve PRYS greater thaa 78 dayy (Group  sult in logintical difiicnltizs furthcs
o Trichlorsthane, 1,1,2- ¥l — 1 — 1), VOCs that hasvo PRT Ices then 28 canmplicated by additioasi Tequiremeity
Vi chiowlda T & 71 & ,rqryahm~ss€rmsgormgnngﬁsu fos sample scxezning (e, for padioae.
aﬁsggss . - 45 - In coacentration op the 28th dey wxs twvity), The sugzested modification of
7 Carhont bewartionids ﬁ = wa - <0% of the initial valvs, sed VOCs thet holding Knes cam alyo increase the gam.
7 ; " N @w ” biurve PRTS Joss then 28 duys noxd the el Hlo throughput of commerelal Inboraty.
1 - P . #live change in concenteation pg tivr ries frough simplificd snple manage-
| no . - 0 _ 2ith dy war > 10%, weal. Fintheomore, appliestion of iy -
71 - a1 - Qgssmgiuag%ﬁ?. sdy’s rosnits to'data royiew wouid
7 - 87 - sorae mnrlytes with very Jow mesynrg. TSﬁnse_gngsawga;agwéseagﬁg
lews e 28 clorys srecd % chvige at 28 deye <toe man| vartabilily, even though comcon. Procoss by praviding an alteraative to
5% 22 ~10% tention changes on tha 28th Any were 0 coerrat peaciizg of ubegnivocalmy.
" 4%, MM ﬁ rolatively small (c.p., syvens in W2: Jectton of Gara i holding times are .
= -~ ~ %RME = 5.0%, FRT = ©.4 days, poc-  miveed, ® peactics that s b
4 4% 20 ~&% naxn&ﬂsuasﬁgauggnrqnﬂrﬁsnnu Eswﬂmswn;umnwaaﬁ?wmwogaw
o - . W uxm.w  Diia wgaganaﬂ =~10%). In such This stady alo domosteated » 4
. . !Jfég;gfgéggggéJ§§§§Q§§§§§§
= w i PRTs should be considered witoa sg: i il prechical roposting tine g
_ 0 A% nungnnrnaawgncﬁrarngnaﬁnanﬁ 1&uaﬁa§mgwm¢m§aag.geuhﬂwuue. :
i - 15 g% measarement velidity, Statistical defl. gssﬁrgﬁanuogﬁﬁa@ﬁnﬁ&ﬁu&ﬁ J
- — 7 -5, mitions of sigeificant conteMralion  sitoapeeific maximom holding times,
x - 12 8% change, snch as the practical report which, dependiug on the compenmadsof 3
. g.rifgaﬂ-is&ﬁﬁammgiﬁ lime approach,* mas be comple- brlerest, cam be longer tham 28 days. k-
_ ~B% “o -ex mented with practical Aafiatsin o 1
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.5 ORMHE = 5.0%, PRT =94 daysjperbsis

Pene1, ADichiomelhons 24 Lg% % cent change on the 28th day relative to
Etfylbarzens - “ T % o 8% - inftiel concaniration = ~10%). In sack
Umu.oasntﬂdaasg SRR £ T S it B .x.m..:‘. ...?:mﬁ...iﬁ&%%ﬁmmﬁﬂd%ﬂg.a@_nﬁnwnn.
meKers - = o . PRTS should be considered when as-
Mﬂﬁeﬂa 71 - s —10% sessing the effects of Xolding times on
Bromofomn 7 — 15 - _go measarement validity. Statistical defi-
2-Haxanone . 7 —_ 7 9% uitlone of significant soncentration
1,23 Trichloropmpang 7 — 12 -£% ~ change, such as En practieal repogt
Graup & Practica! repaiting tirma [ees Than 28 daya and % change at 28 taya: >10% time ap ﬁucae& ," must be comple-
“Triehlarotiuarornethana. 18 -4 14 ~i5% mentod with practical defivitions of ac-
 Acsoieln S - 4 -25% oeplabde coneontration change, Ideslly,
- Desbon dixifido 13 ~% 8 -17% specificatlons for acceptable concen-
e S r“.ﬁ - e tratlom changes shonld be tied into this
raast3Dichlompopene S 17 L 9% 8 “12% eventual vao of the analytical data. For
Tetradiiarethana . 17 R 8 -16% example, acceplahle eoncentration
- : .changes dor analylical data used in
irans1A-Dlchiore-2-hulane 16 —~2009% 3 -28% d
- . o . quantitative risk assessments can be
. *Calorixed Bollwiog ReE 2. Sateo 71 duys for comguoads with mand grifcant stoes. determined hy the sensitivity of the
: - ” " nskassessment results to varistions in
o : . . o te Input analytical data. An aceepiable
_ to pH ~2 with reapent-grade NatiS(h.. ues being Jower in ‘W1 (20 ppb spike). chsnge of 10% wea chasco to 2sstss
. Fetther experimental defails s given | These ke values Indicate that scatterin’'©~ holding time effects on compounids in
in'Wesrezalt . ¢ thedatawasgensrally minimal andthat’ - this stody, This criterion is reasonable
© i concentation treads with toe wers loss. piven fhe athor spurces of meeriainty
Resulis - likely mpsked by measnroment variabil-  * in site chempledzation and risk assess-
; ity. Such mesking of conceatration ment far which anaiytics] dula are typi-
© i rBegressionlistsworfittedtothodats ¢ irends may have occorred with vinyl]  cally used. Examples of these imeet-
- {ferconcentration vessug analysia day: [ chlodde, which cxhibited the highest teinty zources included spaticl end
(&g Figwre J; s Thble ] forregrestion | $5RMBE in both sample sets (43 and temporal validity of containment con-
paremeters for aselect mumber of com-  © 339%6), Statistically insigniticantchangey © cennations, nse of simphified bomspost’
pounds), Messuvoment valability (.o, | i viny! chloride concenteation wi ‘models to approximate exposure pade-
* irelative measoementeor [ERME] for | tme may hava besn due tokurge mess-|  ways, and exmrapolstion of liboratory
- each compaund within each samsple 52t | Drernent vasuhility, However, nsteiefi-{ . toxicity data from aaimnals to amans.
was eatimated as follows; _ *. cally sigpificeane rogative Slope was el Bessd cn celenlnled PRI snd an ao-
. So% 100 . secved in vinyl acctate in both Wiland|  cepteble concentration chiange of 10%
&wgmu Ln. (1) ° W2, desplte a relutively large % - for low-enidebility enalytes, the stability
R Pricl s (21 end 29%), Por this compound, stody showed that the measucement of
359«&- fhe squars roct of .wnnuﬁ? ~ poncentmation change with time 36 of 44 pargeable YOCs in propery
. sqnare eqrox for the Yinear regrossion  Targs enough to offast the masking ef proscrved water samples will not bo af-
residinals, and Cp in theextrapolated  © fects of data seatier. -fected by sample storage for 28 days.
concepiration on Day 0, Calentated val- Chenges in concentration after 28 Larger chemges in concontration -
us for HRME ware predominantlyless = days of storage (Iast column in Tabls 1) {>10%) and Jow PRTS were observed
thez 45% in hott W1 md' W2, withval  were predominantly low relative to the

fo & few analytes (scc Groap 3 inTabls

Ry T
=§ RQEQE ‘A engible) iz b e
" This stody alsol a@agmwa.ﬁn LI
awo%_uamca comdacting 8 usemé_
study and peactioal reparting time enal-
ysis of the stebility deta. The Jatter ap-
proach woukd be usefal for establishing
site-specific maximum holding times,
which, depending on the cempounds of
interess, can be longar than 28 days.
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